###### Strengths and limitations of this study

-   This is the first synthesis of implementation studies targeting multiple health risk behaviours in the sports setting.

-   All included studies were in high-income countries and had self-reported outcomes.

-   The review identified a limited number of studies within this area which met the inclusion criteria.

-   As there is considerable heterogeneity in terms used to describe implementation, the search terms may not have identified all potentially eligible trials.

Introduction {#s1}
============

Physical inactivity, poor diet, obesity, tobacco use and risky alcohol consumption are the five most common modifiable risks contributing to the prevalence of chronic disease.[@R1] Each risk factor accounts for a significant proportion (2.78%--9.24%) of the total global disease burden.[@R2] In 2010, all risk factors estimated to result in more than 580 million years lived with disability and 24 million deaths.[@R2] Consequently, reducing the impact of these modifiable health risks in the population is a public health priority.[@R3]

The implementation of health promotion interventions in community settings has been recommended by the WHO to reduce these modifiable health risks.[@R3] Such an approach is encouraged as settings provide a centralised point to access large numbers of individuals for intervention, and the infrastructure of community organisations, such as schools, hospitals, sporting clubs and workplaces, can be used to support intervention delivery. One attractive setting to support risk factor reduction is non-elite community sporting organisations or clubs where organised sport is undertaken.[@R4] Large numbers of people globally are associated with community sport. For example, between 2015 and 2016 over 15 million people aged 16 years or over (36.1%) in England[@R8] and over 17 million people aged 15 years and over (87%) in Australia[@R9] engaged in organised sport and physical activity.

A number of sport and exercise-based interventions have been found to effectively improve weight status,[@R10] diet[@R13] and physical activity[@R12] and reduce risky levels of alcohol consumption[@R15] and tobacco use[@R16] of sports club members and affiliates. As such, best practice guidelines recommend sporting clubs implement a range of policies and practices to create environments more supportive of healthy behaviour.[@R17] Despite such evidence, implementation of recommended health-promoting policies and practices remains limited in this setting. For example, in a cross-sectional study of 88 sports stadia across 10 European countries, only 18% had a healthy eating policy, 22% had an initiative to support responsible alcohol use, 50% had a physical activity promotion policy and 55% had some form of tobacco control policy.[@R19] Poor implementation of health-promoting practices has also been reported in other studies[@R20] and settings.[@R21]

Implementation of effective sporting club public health interventions is required if their potential benefits to community health are to be realised. However, there remains little evidence to guide implementation efforts of governments, sporting associations and club officials. A systematic review, conducted by the Agency for Healthcare and Research Quality (AHRQ), investigated the effectiveness of strategies in any community setting, inclusive of sports and recreational clubs, to implement policies or practices to reduce behavioural risks for cancer, including healthy eating, physical activity, tobacco use and sun protection.[@R22] The review, which included studies published between 1980 and 2008, failed to identify any implementation study targeting these risks in the sports club settings. We are not aware of any reviews of implementation strategies in this setting since the AHRQ review. As such, an updated synthesis of the evidence is warranted.

Objectives {#s2}
==========

The primary aim of this review is to determine the effectiveness of strategies to improve the implementation of policies, practices or programmes in sporting organisations targeting poor diet, physical inactivity, obesity, risky alcohol use or tobacco use.

The secondary aims of the review are to:Describe the cost or cost-effectiveness of such implementation strategies.Examine the effects of such strategies on diet, physical activity, obesity, alcohol use or tobacco use.Describe any adverse effects of such strategies on sporting organisations, staff, players or spectators.

Methods {#s3}
=======

The review was undertaken according to the methods prescribed in the Cochrane Handbook for Systematic Reviews of Interventions[@R23] and is reported according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses.[@R24] The review objectives and methods were registered with PROSPERO.

Eligibility {#s3a}
-----------

### Types of studies {#s3a1}

Any study with a parallel control group (a group participating in study at the same time as the intervention group, but receiving no or a modified form of intervention) was eligible including:Randomised controlled trials (RCT) and cluster RCTs.Quasi-RCTs/pseudo-RCTs and cluster quasi-RCTs/pseudo-RCTs.Controlled before-and-after studies (CBA) and cluster CBAs.Time series designs and parallel controlled trials.

Studies were included only if they:Compared a strategy to improve implementation of policy, practice or programme focusing on one (or multiple) of the following risks: diet, physical activity, obesity, alcohol or tobacco use at a sporting venue with no intervention or 'usual practice' comparison; orCompared two or more strategies to improve implementation of diet, physical activity, obesity, alcohol or tobacco use policy, practice or programme at a sporting venue.

Studies could be published in any language or conducted in any geographic region. Studies were excluded that did not report baseline measures of the primary outcome.

### Types of participants {#s3a2}

Studies conducted in any organisation that is a venue to undertake organised sport were included. This could include non-elite community sports clubs, recreational centres, as well as professional/elite sporting clubs and stadia. Participants may include sporting organisation managers or executive, staff, player or others at any level of the organisation, or other organisations which may influence the implementation of health-promoting programmes, practices or policies in this setting.

### Types of interventions {#s3a3}

Any intervention with the intent of improving implementation of a policy, practice or programme targeting diet, physical inactivity, obesity, risky alcohol use or tobacco use was included. This could include, for example, quality improvement initiatives, education and training, performance feedback, prompts and reminders, implementation resources, financial incentives, penalties, communication and social marketing strategies, professional networking, the use of opinion leaders or implementation consensus processes,[@R25] or a combination of strategies.

### Types of outcome measures {#s3a4}

#### Primary outcomes {#s3a4a}

The primary outcomes could include any measure of the implementation of policy, practice, or programme targeting poor diet, physical inactivity, obesity, risky alcohol use or tobacco use. For example, percentage of sporting clubs implementing a recommended policy or practice or the mean number of health-promoting practices implemented by a sporting organisation. Data on these outcomes could be obtained from self-report measures (eg, completed by club officials), direct observation by researchers, audits of organisational records, audits of data collected by external organisations (eg, parent company, government) or other methods.

#### Secondary outcomes {#s3a4b}

1.  Estimates of absolute costs or any assessment of the cost-effectiveness of strategies to improve the implementation of policies, practices or programmes in sports clubs.

2.  Any measure of diet, physical activity (including sedentary behaviours), weight status, alcohol or tobacco use. Such measures could be derived from any data source including direct observation, questionnaire, or anthropometric or biochemical assessments. Studies focusing on malnutrition/malnourishment were excluded.

3.  Any reported adverse consequences of a strategy to improve the implementation of policies, practices or programmes in sports clubs.

Search methods for identification of studies {#s3b}
--------------------------------------------

Searches for peer-reviewed literature were performed in electronic databases, by hand searching of relevant journals and the reference lists of included trials and searches of the web. Searches for grey literature were also conducted in the same way, with a focus on web-based search engines and government websites.

### Electronic searches {#s3b1}

The following electronic databases were searched:MEDLINE and MEDLINE In-Process and Other Non-Indexed Citations (1946 to May 2016).EMBASE (1974 to May 2016).PsycINFO (1806 to May 2016).CINAHL (1981 to May 2016).SPORTDiscus (1973 to May 2016).Dissertation Abstracts (1997 to May 2016).Sociological Abstracts (1952 to May 2016).Cochrane Central Register of Controlled Trials (CENTRAL) (up to 2016).

The MEDLINE search strategy described in online [supplementary appendix 1](#SP1){ref-type="supplementary-material"} was used and adapted for use in the other above-mentioned databases. Search filters used in other reviews were employed for organised sport venues including professional elite sporting clubs and stadia,[@R26] physical activity,[@R26] healthy eating,[@R27] obesity,[@R30] tobacco use prevention[@R31] and alcohol misuse.[@R32] Additionally, for intervention/implementation strategies, search filters employed in a previous Cochrane Review[@R21] and originally developed based on common terms in implementation and dissemination research[@R22] were used.
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### Searching other resources {#s3b2}

The reference lists of all included trials were searched for other potentially eligible studies. Hand searches of all publications for the past 5 years in the journals: *Implementation Science* and the *Journal of Translational Behavioural Medicine* were conducted. Searches of the WHO International Clinical Trials Registry Platform ([www.who.int/ictrp/](www.who.int/ictrp/)), WHO European database on Nutrition, Obesity and Physical Activity (<http://data.euro.who.int/nopa/>) and ClinicalTrials.gov ([www.clinicaltrials.gov](www.clinicaltrials.gov)) were conducted to identify any studies in progress or completed that may be eligible. Contact was also made with the authors of included trials and experts in the field of implementation science to identify any relevant ongoing or unpublished trials or grey literature publications. All contacted authors and implementation science experts responded, with no additional eligible studies.

Data collection and analysis {#s3c}
----------------------------

### Selection of studies {#s3c1}

Two review authors (LKC and RW) independently screened abstracts and titles for potentially eligible studies. Review authors were not blind to author or journal information. Screening was performed using a standardised screening tool developed based on the *Cochrane Handbook for Systematic Reviews of Interventions*.[@R23] The tool, which has previously been used by the author team in another systematic review,[@R21] was adapted for relevance to the setting of this review and piloted before use. The full texts of potentially eligible trials were obtained for further examination. Discrepancies between review authors regarding study eligibility were resolved by consensus, or when required, by a third review author.

### Data extraction and management {#s3c2}

Two review authors (LKC and RW) independently extracted information from the included trials. Review authors were not blind to author or journal information. Data were extracted using a form that was developed based on recommendations of the Cochrane Public Health Group Guide for Developing a Cochrane Protocol (Cochrane Public Health Group 2011). The form, which was previously used by the author team in other systematic reviews,[@R21] was adapted for use in this review and was piloted before use. Any discrepancies between review authors regarding data extraction were resolved by consensus and, where required, via a third review author.

Specifically the following information was extracted:Study eligibility, study design, date of publication, sports club/organisation, country, participant/service demographic/socioeconomic characteristics and number of experimental conditions, and information to allow assessment of study risk of bias.Characteristics of the implementation strategy, including the duration, number of contacts and approaches to implementation, the theoretical underpinning of the strategy (if noted in the study), information to allow classification against the Cochrane Effective Practice and Organisation of Care (EPOC) taxonomy (see online [supplementary appendix 2](#SP2){ref-type="supplementary-material"} for definitions) and to enable an assessment of the overall quality of evidence using the Grades of Recommendation, Assessment, Development and Evaluation (GRADE) approach,[@R35] and data describing consistency of the execution of the intervention with a planned delivery protocol.Trial primary and secondary outcomes, including the data collection method, validity of measures used, effect size and measures of outcome variability.Source(s) of research funding and potential conflicts of interest. 10.1136/bmjopen-2017-019151.supp2Supplementary data

Assessment of risk of bias in included studies {#s3d}
----------------------------------------------

### Overall risk of bias {#s3d1}

Three review authors (TM, LKC and TCM) assessed risk of bias independently, using the 'Risk of bias\' tool described in the *Cochrane Handbook for Systematic Reviews of Interventions*.[@R23] A risk of bias classification ('high\', 'low\' or 'unclear\') was assigned for each of the following study characteristics: sequence generation, allocation concealment, blinding of participants and personnel, blinding of outcome assessment, incomplete outcome data, selective outcome reporting and 'other\' potential sources of bias. Additionally, a criterion for recruitment bias, baseline imbalances, loss of clusters, incorrect analysis, contamination and compatibility with individually randomised trials was included for the assessment of the risk of bias in cluster trial designs.[@R23] An overall risk of bias was assigned to each study giving consideration to all such study characteristics. The risk of bias of the included studies is documented in 'Risk of bias\' table ([figure 1](#F1){ref-type="fig"}).

![Risk of bias graph, reviewing authors' judgements about each risk of bias item across all included studies, classifying as low risk, unclear risk or high risk.](bmjopen-2017-019151f01){#F1}

### Measures of treatment effect {#s3d2}

Differences in measures of primary and secondary outcomes reported in included studies precluded the use of summary statistics to describe treatment effects. As such, a comprehensive description of the methods and outcomes of included trials is described narratively according to broad implementation strategy characteristics.

Unit of analysis issues {#s3e}
-----------------------

### Clustered studies {#s3e1}

All clustered trials were examined for unit of analysis errors. Where they occur, unit of analysis errors were documented in the 'Risk of bias' table ([figure 1](#F1){ref-type="fig"}).

### Assessment of heterogeneity {#s3e2}

Quantitative assessment of heterogeneity was not performed due to variance in reported outcomes, study interventions, measures and population groups. Thus, box plots, forest plots and/or the I^2^ statistics were also not performed to explore heterogeneity.[@R23] Instead heterogeneity was described narratively.

### Assessment of reporting biases {#s3e3}

Published reports with trial protocols and trial registers were compared where such reports are available. Occurrences of potential reporting bias were documented in the 'Risk of bias\' table if identified.

Data synthesis {#s3f}
--------------

Study characteristics were grouped as types of studies, participants and implementation strategies. Implementation strategies were classified using the EPOC taxonomy.[@R25] As trial heterogeneity precluded meta-analysis the trial findings were described and synthesised narratively. The primary outcome (effectiveness of strategies to improve implementation) and secondary outcomes (cost or cost-effectiveness of intervention strategies, effects on poor diet, physical inactivity, obesity, risky alcohol use or tobacco use and reported adverse consequences) for the review reported all available and applicable statistical and descriptive data of the included studies. The GRADE system[@R35] was used by two reviewers (TM, LW) to assess the quality of the body of evidence through consideration of study limitations, consistency of effect, imprecision, indirectness and publication bias.

Patient and public involvement {#s3g}
------------------------------

Neither patients nor members of the general public were involved in this study as it was a systematic review of existing studies.

Results {#s4}
=======

Results of the search {#s4a}
---------------------

The searches generated 5867 citations (following duplicate removal) with the addition of 59 citations identified from other sources (n=5926). Screening of titles and abstracts identified 13 manuscripts for full-text review (excluded 5913). The more common reasons for exclusion included: study design, setting and study participant. Of these, three trials (Kingsland *et al*[@R36], Wolfenden *et al*[@R37] and Naylor *et al*[@R38]) met the inclusion criteria ([figure 2](#F2){ref-type="fig"}). Given the limited number of included trials, the study inclusion criteria were relaxed and citations re-examined by two authors (TM and RW) to identify pre-post trials without a parallel control group, however no additional trials were found to be eligible.

![Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram, depicting the process undertaken for the review with the inclusion of the number of studies that were screened and assessed for eligibility.](bmjopen-2017-019151f02){#F2}

Excluded studies {#s4b}
----------------

Of the 10 excluded papers, three were deemed ineligible based on study design characteristics, two due to population/setting characteristics, three based on study outcomes and two based on intervention characteristics ([figure 2](#F2){ref-type="fig"}).

Characteristics of included studies {#s4c}
-----------------------------------

A description of the included studies is presented in [table 1](#T1){ref-type="table"}. Five companion papers were found for the included studies: four papers for Kingsland *et al*[@R36] and one paper for Naylor *et al*.[@R38] All companion papers were reviewed for information relevant to the review, and data extracted from such texts when appropriate. The companion papers included study protocols, secondary outcomes, prevalence studies and an economic report.

###### 

Characteristics of included studies

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Study                            Design                                                                        Participants                                                                                                                                                          Experimental and control conditions                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Outcomes                                                                                                                                                                                                                                                                                                                                                  Findings                                                                                                                                                                                                                                                   Notes
  -------------------------------- ----------------------------------------------------------------------------- --------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------
  Kingsland *et al* (2015)[@R15]   Randomised controlled trial                                                   87 amateur community football (Rugby League, Rugby Union, Australian Football League and Soccer) clubs in New South Wales, Australia\                                 **Experimental condition**\                                                                                                                                                                                                                                                                                                                                                                                                                                                                            **Implementation outcomes**\                                                                                                                                                                                                                                                                                                                              **Implementation outcomes**\                                                                                                                                                                                                                               **Funding**\
                                                                                                                 Intervention clubs (n=42), control clubs (n=45)\                                                                                                                      A multistrategic alcohol management programme included:\                                                                                                                                                                                                                                                                                                                                                                                                                                               At baseline and postintervention Computer Assisted Telephone Interview (CATI) surveys were used to collect implementation of alcohol management practices. The primary outcome was 'adequate implementation' of practices, defined as the proportion of clubs' implementation of ≥13 of the 16 required alcohol management practices.\                    *Primary outcome*\                                                                                                                                                                                                                                         This trial was funded by the Australian Research\
                                                                                                                 **Eligibility criteria:**\                                                                                                                                            Project officer support EPOC: educational outreach visits or academic detailingImplementation cost recovers (\$A1000) EPOC: small incentives and grantsAccreditation merchandise EPOC: small incentives and grantsPrinted resources EPOC: educational materialsObservational audit and feedback EPOC: audit and feedbackNewsletters EPOC: educational materialsOnline training EPOC: educational meetingsSporting organisation letters of support EPOC: local opinion leaders **Control condition**\   **Effects on diet, physical activity, obesity, alcohol use or tobacco use of sporting club players' officials or spectators**\                                                                                                                                                                                                                            The proportion of clubs implementing ≥13 of the 16 required practices increased by 38% in intervention clubs and by 25% in control clubs (OR: 3.7; 95% CI 1.1 to 13.2; p=0.041).\                                                                          Council under the Linkage Project Grant Scheme.\
                                                                                                                 Clubs: community-level, non-elite football clubs (Australian Football League, Soccer/association football,\                                                           No implementation support was provided                                                                                                                                                                                                                                                                                                                                                                                                                                                                 At baseline and postintervention, CATI surveys were used to assess club member's risky alcohol consumption at club.\                                                                                                                                                                                                                                      **Effects on diet, physical activity, obesity, alcohol use or tobacco use of sporting club players' officials or spectators**\                                                                                                                             **Conflicts of interest**\
                                                                                                                 Rugby League and Rugby Union) in the study area, with over 40 members and sold alcohol.\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     **Cost or cost-effectiveness outcomes**\                                                                                                                                                                                                                                                                                                                  Proportion of club members who reported risky levels of alcohol consumption decreased by 8% in intervention clubs and by 1% in control clubs (OR: 0.63; 95% CI 0.40 to 1.00; p=0.05).\                                                                     No conflict declared.
                                                                                                                 Members: 18+ years of age and spoke\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         An economic evaluation was undertaken to estimate the avoided costs from a reduction in club members' risky alcohol consumption.\                                                                                                                                                                                                                         **Cost-effectiveness**\                                                                                                                                                                                                                                    
                                                                                                                 English.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     **Adverse effect outcomes**\                                                                                                                                                                                                                                                                                                                              The intervention is estimated to have reduced economic costs associated with short-term risky alcohol behaviour valued at approximately \$A13.8 million or about \$A3823 for a typical club.\                                                              
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              To measure the impact the alcohol management intervention had on sports club revenue and membership club representatives completed CATI surveys.                                                                                                                                                                                                          **Adverse effect outcomes**\                                                                                                                                                                                                                               
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        There was a mean increase of \$A19 356 for intervention clubs and a mean increase of \$A42 617 for control clubs at follow-up resulting in no significant difference (p=0.378).\                                                                           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        *Club membership: mean (SD)*\                                                                                                                                                                                                                              
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        **Members**\                                                                                                                                                                                                                                               
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Intervention clubs\                                                                                                                                                                                                                                        
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Baseline members=259 (360)\                                                                                                                                                                                                                                
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Follow-up member=258 (321)\                                                                                                                                                                                                                                
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Control clubs\                                                                                                                                                                                                                                             
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Baseline members=272 (235)\                                                                                                                                                                                                                                
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Follow-up member=296 (278)\                                                                                                                                                                                                                                
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        There was no significant difference in the number of players between groups at follow-up (p=0.331), with a mean decrease of 1 in the intervention clubs and a mean increase of 24 in control clubs.\                                                       
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        **Spectators**\                                                                                                                                                                                                                                            
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Intervention clubs\                                                                                                                                                                                                                                        
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Baseline spectators=468 (604)\                                                                                                                                                                                                                             
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Follow-up spectators=516 (629)\                                                                                                                                                                                                                            
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Control clubs\                                                                                                                                                                                                                                             
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Baseline spectators=519 (687)\                                                                                                                                                                                                                             
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Follow-up spectators=348 (411)\                                                                                                                                                                                                                            
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        There was a significant difference in number of spectators between groups at follow-up (p=0.020), with a mean increase of 48 in intervention clubs and a mean decrease of 171 in control clubs.                                                            

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        **Senior teams**\                                                                                                                                                                                                                                          
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Intervention clubs\                                                                                                                                                                                                                                        
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Baseline senior teams=5 (6)\                                                                                                                                                                                                                               
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Follow-up senior teams=5 (8)\                                                                                                                                                                                                                              
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Control clubs\                                                                                                                                                                                                                                             
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Baseline senior teams=6 (14)\                                                                                                                                                                                                                              
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Follow-up senior teams=5 (5)\                                                                                                                                                                                                                              
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        There was no significant difference in number of senior teams between groups at follow-up (p=0.0733), with a maintained mean of 5 in intervention clubs and a mean decrease of 1 for intervention clubs.                                                   

  Wolfenden *et al* (2015)[@R37]   Repeat cross-sectional, parallel group, cluster randomised controlled trial   85 amateur community football (Rugby League, Rugby Union, Australian Football League and Soccer) **clubs** and 1143 club **members** in New South Wales, Australia\   **Experimental condition**\                                                                                                                                                                                                                                                                                                                                                                                                                                                                            **Implementation outcomes**\                                                                                                                                                                                                                                                                                                                              **Implementation outcomes**\                                                                                                                                                                                                                               **Funding**\
                                                                                                                 Intervention (n=42 clubs and n=689 members), control (n=43 clubs and n=705 members)\                                                                                  To support clubs in implementing healthy canteen practices the following strategies were employed:\                                                                                                                                                                                                                                                                                                                                                                                                    CATI surveys of club representative were used at baseline and postintervention to assess the availability of healthy food and drink products for purchase, the promotional strategies and pricing of these products at club canteens.\                                                                                                                    Availability of fruit and vegetable products at the club canteen increased by 37% in intervention clubs and by 14% in control clubs (OR: 5.13; 95% CI 1.70 to 15.38; p=0.006)\                                                                             The trial is nested within a larger study funded by the Australian Research\
                                                                                                                 **Eligibility criteria:**\                                                                                                                                            Human resources (support officer) EPOC: educational outreach visits or academic detailingRecognition and reward EPOC: small incentives and grantsResources (hard and electronic copy club kit) EPOC: educational materialsWorkforce development (online training in nutrition safe food handling) EPOC: educational meetingsAudit and feedback (once per season during intervention period of 2.5 years) EPOC: audit and feedback **Control condition**\                                               **Effects on diet, physical activity, obesity, alcohol use or tobacco use of sporting club players' officials or spectators**\                                                                                                                                                                                                                            Availability of non-sugar-sweetened drinks at the club canteen remained at 100% for intervention clubs and decreased by 3% in control clubs (OR 0.38; 95% CI 0 to 3.22; p=0.459)\                                                                          Council under the Linkage Project Grant Scheme.\
                                                                                                                 Clubs: have over 40 members and sold food and alcohol (criteria of the broader randomised controlled trial).\                                                         Club management received printed resources on topics unrelated to the trial outcomes (such as illicit drug use) to distribute to club members                                                                                                                                                                                                                                                                                                                                                          CATI surveys were used at baseline and postintervention to assess club member's purchasing behaviour of healthy food (fruit and vegetable products) and unsweetened drink products (water, plain milk or diet soft drink) at the sports club.\                                                                                                            Promotion of fruits and vegetables via meal deals and reduced pricing increased by 40% in intervention clubs and decreased by 2% in control clubs (OR: 34.48; 95% CI 4.18 to 250.00; p=\<0.001)\                                                           **Conflicts of interest**\
                                                                                                                 Members: at least 18 years of age, spoke English and were current members of the club (eg, players, committee members, spectators/fans or coaches).                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          **Cost or cost-effectiveness outcomes**\                                                                                                                                                                                                                                                                                                                  Coaches recommending fruit or water increased by 1% in intervention clubs and by 11% in control clubs (OR: 0.69; 95% CI 0.14 to 3.40; p=0.955)\                                                                                                            No conflict declared.
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Nil\                                                                                                                                                                                                                                                                                                                                                      The percentage of drink space in the canteen fridge occupied by water and plain milk had a mean increase of 4.7 for intervention clubs and a mean decrease of 2.09 for control clubs. Between-group difference of 2.24 was found at follow-up (p=0.665).   
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              **Adverse effect outcomes**\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              CATI surveys were conducted with club representatives, who were asked to estimate their club's approximate total income from food and non-alcoholic drinks over the past year.                                                                                                                                                                                                                                                                                                                                                                                                                                       

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        **Effects on diet, physical activity, obesity, alcohol use or tobacco use of sporting club players' officials or spectators**\                                                                                                                             
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Usual purchase of fruit and vegetable products increased by 11% in intervention club members and by 1% for control club members (OR: 2.58; 95% CI 1.08 to 6.18; p=0.033).\                                                                                 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Usual purchase of non-sugar-sweetened drinks increased by 13% in intervention club members and by 3% in control club members (OR: 1.56; 95% CI 1.09 to 2.25; p=0.015)\                                                                                     
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        **Adverse effect outcomes**\                                                                                                                                                                                                                               
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        There was no significant difference in club revenue between groups at follow-up (p=0.910), with a mean decrease of \$A2346 in intervention clubs and a mean decrease of \$A3529 in control clubs.                                                          

  Naylor *et al*\                  Quasiexperimental, controlled, pre-post comparison design                     **Intervention**: 21 communities (n=71 recreation and sport facilities) that received funding in phase II and III of the HFBS initiative\                             **Intervention**:\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     **Implementation outcomes**\                                                                                                                                                                                                                                                                                                                              **Implementation outcomes**\                                                                                                                                                                                                                               **Funding**\
  (2015)[@R38]                                                                                                   **Control**: 23 communities (n=35 recreation and sport facilities) not currently participating, and had not previously participated, in the HFBS initiative           A capacity-building initiative for HFBS communities\                                                                                                                                                                                                                                                                                                                                                                                                                                                   Three measurement instruments were used at both baseline and follow-up to assess: (1) organisational capacity for providing a health-promoting food environment; (2) the health of vending machine product availability; and (3) healthy food and beverage policy development.\                                                                           *Policy development*\                                                                                                                                                                                                                                      The capacity-building initiative was funded by the British Columbia Healthy\
                                                                                                                                                                                                                                                                                       Grant (\$A7500) EPOC: small incentive and grantsFramework for action EPOC: educational materialsTraining, resources (written and electronic) EPOC: educational materialsTechnical support EPOC: educational outreach visits and academic detailingHFBS orientation/training session EPOC: educational meetings **Control**:\                                                                                                                                                                           Organisational capacity: a FAQ with 19 statements across three categories: (1) strategic planning, (2) supportive environment, and (3) communication and education, was used to evaluate the capacity of facilities to support the provision and promotion of health foods.\                                                                              Baseline: policy development was under way: 43% of HFBS and 35% of comparison communities\                                                                                                                                                                 Living Alliance with funding from the British Columbia\
                                                                                                                                                                                                                                                                                       Comparison communities did not participate in the HFBS programme or receive training or technical support. These communities were provided with funds to support evaluation activities, but were asked to maintain their usual practices until follow-up.                                                                                                                                                                                                                                              Vending products: A four-step vending audit was used to assess products available for sale: (1) random selection of machines via a computer- generated sequence, (2) assessment of type and amount of products in the machine, (3) products rated against the British Columbia nutrition guidelines, (4) a scorecard was generated from the guidelines.   Policy was developed: 10% of HFBS and no comparison communities\                                                                                                                                                                                           Ministry of Health and through the British Columbia Parks\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Follow-up:\                                                                                                                                                                                                                                                and Recreation Association.\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        48% of HFBS communities approved a policy, no comparison communities adopting a policy but 65% reported a policy was under way.\                                                                                                                           **Conflicts**\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        *Vending machine products for sale*\                                                                                                                                                                                                                       Declared no competing financial interests.
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        For the 'not recommended' products there was a significant difference between groups at follow-up (p=0.002), with a decrease of 10% within intervention communities compared with no change in comparison communities.\                                    
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        For the 'choose most\' products there was a significant between-group difference at follow-up (p=0.009) with an increase of 4% in intervention communities compared with a decrease by 1% in comparison communities.                                       

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Policy development: A single question on the FAQ was used to assess sports facilities development of a healthy food and beverage policy\                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              **Effects on diet, physical activity, obesity, alcohol use or tobacco use of sporting club players' officials or spectators**\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Nil\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              **Cost or cost-effectiveness outcomes**\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Nil\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              **Adverse effect outcomes**\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Nil                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

EPOC, Cochrane Effective Practice and Organisation of Care; FAQ, Facility Assessment Questionnaire; HFBS, Healthy Food and Beverage Sales in Recreation Facilities and Local Government Buildings.

### Types of studies {#s4c1}

Of the three included studies, two were conducted in Australia (Kingsland *et al*[@R36] and Wolfenden *et al*[@R37]). These two trials shared similar infrastructure, with the trial conducted by Wolfenden *et al* nested within the trial by Kingsland *et al*. The remaining study was conducted in Canada (Naylor *et al*[@R38]). Studies took place between 2009 and 2012. The sample sizes ranged from 85 sports clubs[@R36] to 106 recreation and sports facilities.[@R38] The studies by Kingsland *et al* and Wolfenden *et al* used an RCT design and the study by Naylor *et al* used a quasiexperimental, controlled, pre-post comparisons design. Kingsland *et al* aimed to assess the effectiveness of an intervention to increase the implementation of alcohol management practices, while Wolfenden *et al* sort to assess the effect of an intervention on (1) the availability of fruit and vegetable and non-sugar-sweetened drink products; (2) the promotion of fruit and vegetable and non-sugar-sweetened drink products; and (3) sporting club member purchasing fruit and vegetable and non-sugar-sweetened drink products from community sporting club canteens. Naylor *et al* sort to determine the effectiveness of an intervention on (1) sports facility organisational capacity for providing a health-promoting food environment; (2) vending products offered for sale; and (3) food policy development.

### Participants {#s4c2}

Community-level football clubs from the state of New South Wales, Australia, were recruited for Kingsland *et al*[@R36] and Wolfenden *et al*.[@R37] The majority of these clubs were from the Rugby League and Rugby Union football codes, were located in major city areas and had over 160 registered players. The Naylor *et al*'s study recruited recreation and sport facilities within communities from British Columbia, Canada.[@R38] The type of recreation and sport facilities varied within communities including: outdoor sporting facilities, pools, gyms, ice rinks, curling rinks and multiplexes.

### Implementation strategies {#s4c3}

Strategies to support implementation of the targeted policy, programmes or practices varied from 8 months,[@R38] 2 years[@R36] and 2½ years.[@R37] All three study interventions employed multiple implementation strategies. The implementation strategies used by the included trials are described below and classified according to EPOC taxonomy.[@R25] The definitions for the EPOC categories which classify the implementation strategies outlined in this review can be found in online [supplementary appendix 2](#SP2){ref-type="supplementary-material"}. All three studies included the use of personal support and educational material (resource kits). Two of the three studies used audit and feedback methods, online training and education.[@R36] All studies used monetary incentives.[@R36]

Kingsland *et al*[@R36] aimed to increase the implementation of responsible alcohol management practices in community sports clubs. The implementation intervention was based on theoretical frameworks for organisational change.[@R39] Clubs were required to implement the following alcohol management practices as per the published protocol[@R41]: bar servers do not consume alcohol while on duty; substantial food is provided when alcohol is served; non-alcoholic drink options are available; low-alcoholic drink options are available; low-alcoholic drink options are cheaper than full strength; a club committee member is always present when alcohol is served; all bar staff are trained in responsible service of alcohol; an alcohol incidents register is maintained; written alcohol management and safe transport policies are maintained; and no drinking games or promotions are permitted/conducted. The implementation of these practices was supported via a multistrategy implementation intervention. Strategies included: educational outreach visits or academic detailing (project officer support), small incentives or grants (implementation cost recovery; accreditation merchandise, recognition through an accreditation framework), education material (printed resources and newsletters), educational meetings (online training), audit and feedback (observational audit and feedback) and local opinion leader support (sporting organisation letters of support). No implementation strategies were provided to control clubs.

The study by Wolfenden *et al*[@R37] aimed to increase the availability and promotion of non-sugar-sweetened drinks, fruit and vegetable products within community sports club canteens. The intervention period occurred over two and a half Australian winter sporting seasons. The social-ecological model of health[@R42] was used to inform the development of the intervention. This study sought to improve the implementation of the following practices: providing a total of six fruit and vegetable and non-sugar-sweetened drink products; ensuring that at least 75% of non-alcohol drinks were non-sugar sweetened; encouraging the purchase of health food and beverages through meal deals; using pricing strategies to encourage sales of these products; displaying these products in prominent positions at the canteen; engaging club coaches and having them recommend consumption of healthy food and beverages to the players during half-time and after games; and development of a written food and nutrition policy and improve club member awareness and attitudes regarding health foods and beverages via information distribution. To facilitate implementation of these practices, strategies included: educational outreach visits or academic detailing (support officers), small incentives or grants (accreditation merchandise; recognition through an accreditation framework), educational materials (hard copy and electronic resource kit), educational meetings (online nutrition and safe food handling training) and audit and feedback (audit and feedback on practice implementation). Control clubs received educational materials (printed resources on topics unrelated to the trial outcome, such as illicit drug use).

Naylor *et al*[@R38] aimed to support communities in improving the food environment of recreation and sports facilities via the implementation of the Healthy Food and Beverage Sales in Recreation Facilities and Local Government Buildings (HFBS) initiative. The HFBS initiative adopted a capacity-building approach and used a framework for action.[@R38] Sporting facilities were assessed on their implementation of healthy food and beverage practices and policy via a Facility Assessment Questionnaire (FAQ) and a four-step vending audit. The implementation of the HFBS initiative was supported by strategies such as: small incentives and grants (grant of \$C7500), educational materials (planning tools; written and electronic resources; a framework for action), educational meetings (training sessions) and educational outreach visits or academic detailing (technical support via face-to-face, monthly and ad hoc telephone meetings or website). A representative from intervention communities received specific training on the HFBS model, the use of the study's FAQ and four-step vending audit, goal setting and policy development information and stakeholder presentations. Comparison communities did not receive support or training, or participate in the HFBS initiative; they were encouraged to maintain usual practice. However, they were provided with funds to support evaluation activities.

Quality of the evidence {#s4d}
-----------------------

Overall, the quality of the body of evidence in the review was rated as very low across all GRADE domains[@R35] and in accordance with the Cochrane Handbook for Systematic Reviews of Interventions,[@R23] suggesting that the effects of interventions reported in the review may differ from the true effects.

Risk of bias {#s4e}
------------

The level of risk of bias for each study is presented in [figure 1](#F1){ref-type="fig"}. Justification for the risk of bias assessment is presented in online [supplementary appendix 3](#SP3){ref-type="supplementary-material"}. Risk of bias was considered to be high for performance bias across all studies. For Kingsland *et al* and Wolfenden *et al*, all other categories were considered to have low risk of bias, while Naylor *et al*'s study was considered to have high risk of bias for selection bias and detection bias, with risk of bias considered to be unclear across all other categories.
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Primary outcomes {#s4f}
----------------

### Effectiveness of strategies to improve implementation {#s4f1}

The review findings regarding the effectiveness of strategies to improve implementation were mixed. Kingsland *et al*[@R36] found a significant increase of 38%, relative to control, in the proportion of intervention clubs implementing 13 or more of 16 alcohol management practices (p=0.04), at follow-up.

Wolfenden *et al*[@R37] found significant improvements in the proportion of intervention clubs promoting healthier food and beverage options through meal deals and reducing prices of fruit and vegetable products, compared with control clubs (OR=34.48; 95% CI 4.18 to 250.00) after intervention. A significant increase in the availability of fruit and vegetable products at sports club canteens was also found for intervention clubs (37%) relative to control clubs (14%) (OR=5.13; 95% CI 1.70 to 15.38; p=0.006). However, there was no significant difference between groups after intervention for the availability of non-sugar-sweetened drinks (OR=0.38; 95% CI 0 to 3.22; p=0.459), coaches recommending fruit or water (OR=0.69; 95% CI 0.14 to 3.40; p=0.955) and the percentage of drink space in fridge occupied by water or plain milk (mean difference 2.24; p=0.665).

Finally, Naylor *et al*[@R38] found, at follow-up, intervention communities had a significantly higher increase in FAQ score overall (mean (SD)=12.70 (9.02)) compared with comparison communities (mean (SD)=3.06 (4.16)) (p=\<0.001). At baseline 10% of intervention communities reported having a policy in place, compared with no comparison communities. At follow-up, there was an increase of 38% of intervention communities having a policy in place, there was no change in the number of comparison communities. Significant between-group differences (p=0.002) were found at follow-up, with intervention communities decreasing the proportion of 'not recommended\' products in vending machines by 10%, with no change in comparison communities. Furthermore, significant between-group differences (p=0.009) were found for the 'choose most\' products in vending machines with intervention communities increasing the proportion of the category by 4%, whereas a decrease of 1% was found in comparison communities.

Secondary outcomes {#s4g}
------------------

[Table 1](#T1){ref-type="table"} summarises the effects of each study.

### Cost or cost-effectiveness of intervention strategies {#s4g1}

An economic evaluation was undertaken for Kingsland *et al*'s study.[@R43] The estimated avoided costs from a reduction in club members' risky alcohol consumption were used to calculate the potential benefits of this study intervention. Estimated costs included: road accidents, falls and assaults for club members between the ages of 18 and 30 years, and attributing part of these costs to risky drinking using attributable fractions. Net benefits of the intervention were calculated by comparing the benefits associated with reduced risky alcohol consumption and the cost of the intervention over the lifespan of a typical club. It was estimated that the intervention resulted in a cost reduction associated with short-term risky alcohol behaviour valued at approximately \$A13.8 million, or about \$A3823 for a typical club. Between 2011 and 2012, the return on investment for a typical club implementing the intervention was approximately \$A45 600 in net present value terms, which equated to a benefit cost ratio of 4.2. Meaning, for every \$1 spent on implementing the programme, \$4.20 would be expected to be returned to the Australian economy.

### Effects on poor diet, physical inactivity, obesity, risky alcohol use or tobacco use {#s4g2}

Two trials reported on the effectiveness of implementation interventions on individual behaviours. One study found positive impacts on sports club members' diet choices[@R37] and the other study found a reduction in risky alcohol consumption.[@R15]

The proportion of club members who reported purchasing fruit and vegetable products from sports club canteens was presented by Wolfenden *et al*.[@R37] This study found a significant increase in fruit and vegetable products being purchased among members from intervention clubs compared with members from control clubs (OR: 2.58; 95% CI 1.08 to 6.18; p=0.033). Additionally, there was a significant increase in the proportion of intervention club members who reported purchasing non-sugar-sweetened drinks compared with control club members (OR: 1.56; 95% CI 1.09 to 2.25; p=0.015).

A companion paper for the Kingsland *et al*'s study[@R15] reported on the proportion of club members who consumed alcohol at risky levels (defined as consuming five or more drinks on one occasion) at the club ground. There was a significant between-group difference at follow-up (p=0.05) with risky alcohol consumption reduced from 27% to 19% among intervention club members between baseline and follow-up, compared with almost little change (25% to 24%), among control club members over this period (OR: 0.63; 95% CI 0.40 to 1.00).

### Reported adverse consequences {#s4g3}

To assess the potential adverse intervention impact on the sale of healthy foods and non-alcoholic beverages from the sports club canteen Wolfenden *et al* conducted Computer Assisted Telephone Interview (CATI) surveys with club representatives.[@R37] Club representatives were asked to report the approximate total income from foods and non-alcoholic beverages over a 1-year period. After intervention there was no significant difference of mean annual revenue between intervention (\$A29 669, SD: \$A31 205) and control (\$A26 529, SD: \$A33 465) clubs (p=0.910).

A companion paper for the Kingsland *et al*'s study, Wolfenden *et al*[@R44] also conducted CATI surveys to measure the impact the alcohol management intervention had on sports club revenue and membership. Club representatives were asked to report their clubs' approximate total income over the past year and the number of current club players, number of current senior teams and usual number of spectators attending senior home games ([table 1](#T1){ref-type="table"}). At follow-up, the number of players or senior teams was not significantly different between groups p=0.331 and p=0.733, respectively. There was however a significantly higher mean number of spectators at follow-up for intervention clubs than the control clubs (p=0.020). Finally, there was no significant difference in revenue between groups at follow-up (p=0.378), with a mean increase of \$A19 356 for intervention clubs and a mean increase of \$A42 617 for control clubs.

Discussion {#s5}
==========

This review sought to assess the impact of strategies to improve the implementation of policies, practices or programmes in sporting organisations targeting poor diet, physical inactivity, obesity, risky alcohol use or tobacco use. The review identified just three trials meeting the inclusion criteria. Each trial reported improvement in at least one measure of policy or practice implementation. The findings of this review suggest that improvements in the implementation of health promotion policies and practice in the sporting clubs setting are possible. However, the presented research base is varied, and due to the limited number of studies and health risk behaviours covered, provides limited evidence to guide policy or practice. The overall quality of the body of evidence in the review was rated as very low across all GRADE domains.[@R35]

With few reviews examining the effectiveness of implementation strategies in community settings broadly, and no such trials identified within a review of the sports setting previously,[@R26] contextualising the findings of this review is challenging. One similar review conducted in the child care setting[@R21] synthesised 10 trials testing multicomponent implementation support strategies. This review found overall low-quality evidence to support the included trial effectiveness.[@R19] Additionally, an effect size range of 0%--9.5% was found for the four trials measuring the proportion of child care services implementing a policy or practice.[@R21] Furthermore, an additional review on the effectiveness of implementation strategies to support interventions in clinical settings reported the use of educational outreach visits resulted in a median effect size of 23% in improving professional practice compared with controls.[@R45] Additionally, the review found improvements to intervention practice compliance through educational meetings and workshops with a median effect size of 10%, and the use of audit and feedback with a median effect size of just 1.3% relative to controls.[@R45] The findings of this review suggest that multistrategic interventions may have the potential to improve the implementation of policies and practices targeting health behaviours. The common implementation strategies across the three trials were: educational materials, educational outreach visits and monitoring performance. Two of the included studies adopted a hybrid design, meaning that both implementation strategy outcomes and individual behavioural change outcomes were collected.[@R46] Similar to other implementation reviews,[@R21] this review found little evidence of the assessment or reporting of cost or cost-effectiveness of health-promoting policies or practices, with only one study including this as an outcome. Further, while club revenue was assessed as a potential adverse event in two trials, little consideration was given to a range of potential unintended adverse consequences to sporting organisations, their staff or players among included trials. As policymakers and practitioners weigh the beneficial effects of interventions (or implementation strategies) with their costs and risk of adverse effects, research to address this evidence gap is warranted.

The included studies should be considered with regard to the limitations. First, selection bias, performance bias and detection bias were considered to be high for one or more of the included studies. Furthermore, all trials included the use of self-report assessment of outcomes. Although high levels of corroboration between self-report and visual observations have been found in previous studies in licensed venues, the direct observation of practices, policies and the collection of food sales data would have provided more valid estimate of outcomes. Furthermore, the short intervention period in Naylor *et al*'s study may have impacted sporting facilities degree of change. Both Kingsland *et al* and Wolfenden *et al* recruited only clubs from the four primary football codes in Australia. Finally, all included studies were conducted in Australia and Canada, both high-income countries, and no studies targeted tobacco use, obesity and physical inactivity. Therefore, the ability to generalise study findings to other sports codes, lower and middle-income countries and other health risk behaviours, where the operational and cultural contexts may differ, is unknown.

The potential methodological limitations of this review should be considered. As suggested for complex reviews of public health and health promotion interventions,[@R23] a search filter was employed when undertaking the initial search for this review. While rigorous searches were undertaken, terminology within the field of implementation is evolving. However unlikely, the potential of eligible studies being missed through the use of this search filter needs to be considered. Additionally, through the non-publication of studies with negative results or due to a lack of academic involvement in the evaluation of such strategy implementation, and limitation of other searching methods, potentially some studies may have been missed.

This review found only three studies examining the implementation of policy, practice or programme targeting alcohol use and healthy eating/obesity. Although the included studies reported increases in practice and policy implementation, it is difficult to determine the extent to which such effects are generalisable. Additionally, none of the included studies measured the long-term implementation of the practice or policy and therefore any long-term improvements to those health risk behaviours are unable to be determined. Thus, our ability to identify effective strategies or provide clear directions for future sports-based interventions is limited. Further controlled trials that employ high standards of methodology and are implemented in varying sports settings, with measures for long-term implementation, are required to strengthen the applicability of the evidence base. It would be potentially beneficial for a review to be conducted with an inclusion criterion aimed at capturing those studies (observational studies) which do not sit within the requirements of this review. Such a review may further inform the current body of evidence and strengthen the identification of research gaps in this area.
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